 
 
Serial (RS-232) interface
 
Q: Do I need the use the Serial Interface?
A: No, use of the Serial Interface is optional. The Sparkfun oscilloscope scope clock uses the on-board pus button switches S1 and S2 to set the time and has an on-screen menu to set options, using the same switches.
 
Q: What is the hardware connection between the AVR clock and the RS-232 interface on the computer?
A: You can use a standard serial cable. Such a cable has one female DB-9 connector and one male DB-9 connector. The male DB-9 connector plugs into the female DB-9 connector on the clock. These cables also connect the proper RX and TX pins on each side of the cable (crossover cable.)
 
Q: What baud rate do I set for the Serial interface to my computer (or some other terminal)?
A: The Sparkfun clock uses a default baud rate of 19,200. Other values are default (8 bits, 1 stop bit, no parity, and no handshaking). You can change the baud rate using the on-screen menu.
 
Q: How do I change the baud rate on the Serial Interface?
A: Use the on-screen menu (S1 short push) to change the baud rate: Menu-Baud:value. Supported values are 19200 (default), 28800, 38400, 57600, 115200, 4800, 9600, 14400. The Sparkfun Clock will automatically set the baud rate to 4800 bps when enabling GPS input mode but you can then change it to another value, if so desired. The Sparkfun Clock will reset the value to 19200 when disabling GPS input mode. The selected baud rate value is persistent, meaning the value is retained after a reboot or power cycle.
 
Q: How can I check the current baud rate setting on the Serial Interface?
A: Select the on-screen menu (S1 short push) and the current baud rate is shown in the field called "Baud"). Use S2 short pushes to quickly exit the menu.
 
Q: How do I communicate with the Sparkfun clock using the Serial interface?
A: Using the proper serial cable, as described above, you can use your favorite terminal program, such as HyperTerminal or Bray’s Terminal, and set it to use a 19,200 baud rate, 8 char, 1 stop, no parity, and no handshaking (default baud rate). Make sure you select the proper COM port, where the cable is plugged in, usually COM1. If the connection is good, the Sparkfun clock will display a sign-on message when it starts. You can communicate by using the ‘x’ key. The Sparkfun clock will show a command prompt with all available commands. Type 'h' for more details. All command keys can be either upper or lower case; the Sparkfun clock will treat them as identical. Prompts will time out after 30 seconds.
Note that the Serial Command Line interface is not available when the GPS NMEA parsing option is enabled since that feature uses the same serial port. The same applies when running other applications like the Terminal or the miniDDS function generator since these applications use the serial ports themselves.
 
Q: How do I send commands to the Sparkfun clock using HyperTerminal?
A: HyperTerminal sends each character typed immediately to the Sparkfun clock, which will prompt you for the next character, if needed. You can always type another ‘X’ to cancel a command. Please double check that hardware handshaking is turned off because it is the default in HyperTerminal.
 
Q: How do I send commands to the Sparkfun clock using Bray’s Terminal?
A: Bray’s Terminal does not send each character typed immediately, as HyperTerminal does. You must select the white “send” line near the bottom of the window (transmit section) with the mouse and type the characters to send there. Do not add any CR or LF characters. Use the “send” button to transmit the characters, one at a time or all at once, whatever you prefer. The Sparkfun Clock can buffer up to 128 characters at a time. For example to change the clock to 2PM, you can type “XT140000” in the send line and then hit the ->send button.
Bray’s Terminal also allows you to assign macros containing multiple characters. If you use those, you can send multiple commands in rapid succession. You’ll see that the Sparkfun clock is incredibly responsive without affecting the display.
 
Q: Can I send commands to the Sparkfun clock any other way?
A: Sure, you can use the "copy" command in a DOS box to control the clock. For example, you can make a script to pull the current time from the internet (using an NTP server), create a text file with a clock command and send that file to the AVR clock to set the time, like this:
   
        copy settime.txt com1:
 
Where settime.txt would look like this:
 
        xt12:00:00
 
Using this technique, you can also use the AVR clock to display a text based slide show. Check out the file below for an example
 
      ClockMessage.zip
 
Please note that there are trailing spaces in the files line1.txt to line7.txt
 
Q: My laptop does not provide an Serial interface. What can I do?
A: The best solution is to use an FTDI USB to serial converter cable or the Sparkfun FTDI breakout board.  One thing to keep in mind with the USB interface is the fact that you will need to communicate with a USB Host, usually a computer. The USB interface cannot be used to communicate with another USB client (aka slave), unless you use some kind of bridging device. A USB only GPS device cannot be directly interfaced; use a serial GPS receiver instead.
 
The use of the RS-232 interface is optional. It can be used for firmware upgrades, a very fast user interface, GPS device input and other applications. 
 
Q: If my oscilloscope is not near my computer, what should I do?
If you want to use the serial interface away from your oscilloscope, you can disconnect the Sparkfun clock from the oscilloscope and check its operation near the computer independently (except for the Calibration Screen). The LED on the AVR clock will blink every second if it is operating properly. The Sparkfun clock will also communicate its status through the RS-232 interface; you don’t need a hookup to an oscilloscope to change settings using the serial interface.
 
Q: What commands are available using the Serial interface?
A: Once the cable is connected properly, the clock will display a sign-on message on the terminal when it powers up. The command 'X' is used to get the clock's attention (interactive mode). A prompt will show:
 
Command(A,B,C,D,F,G,H,I,K,L,M,N,P,R,S,T,U,V,W):
A: Change Application
B: Toggle Burn-in Prevention
C: Toggle Calibration Output
D: Set Date
F: Set Clock Face Mode
G: Toggle GPS NMEA input Parsing
H: Show extended Help
I: Start Demo mode
K: Toggle the Fractional Seconds Display
L: Toggle LED Blinking
M: Toggle 1PPS Trigger Mode
N: Set Numeric Display Mode
P: Set Clock Play Mode
R: Reset the EEProm Configuration Data
S: Show Status info
T: Set Time
U: Set Automatic Daylight Saving Time Adjustment
V: Toggle Verbose Output
W: Enter User Name
 
Execution of any of these commands, or another 'X' will end the interactive mode. Prompts will time out after 30 seconds. Note that the commands can be given in either upper or lower case. 
 
Q: How do I tell the Sparkfun clock to change the Clock Face?
A: Use the 'F' command followed by a 2 digit numeric value.
The full list of options is:
        00    12 hr dial
        01    24 hr dial    (can show numbers 13..23 on the dial)
        02    Roman Numerals Dial
        03    Binary Clock Display
        04    Minimal dial
 
Q: How do I tell the Sparkfun clock to change the Numeric Display?
A: Use the 'N' command followed by a 2 digit numeric value.
The full list of options is:
        00    12 hr (AM-PM)
        01    24 hr (International/Military Time)
        02    Hexadecimal
        03    Date
        04    No Numeric Field
 
Q: How do I tell the Sparkfun clock to display just the dial on the analog clock?
A: Use the ‘F04’ command to select a dial with just 4 numbers. This mode is persistent.
 
Q: How do I tell the Sparkfun clock to display the Numeric Display in AM/PM mode?
A: Use the ‘N00’ command to set the Numeric Display to AM/PM mode. This mode is persistent.
 
Q: How do I tell the Sparkfun clock to start and stop blinking the LED?
A: Use the ‘L’ command to toggle the LED blinking. This will also suppress the 'G' notifications on the screen when a valid $GPRMC record has been received (in GPS mode). This mode is persistent.
 
Q: How do I tell the Sparkfun clock to send the current time and date to the Serial interface every minute?
A: Use the ‘V’ command to toggle Verbose mode. This mode is persistent.
 
Q: How do I align the clock properly on my scope?
A: Select the Calibration Mode, command ‘C’, which will toggle between the regular clock and a Calibration Pattern on the scope, to adjust the display. While in Calibration Mode, use the Volts/Div VAR knobs together with the position knobs to get the best square possible; this screen can also be used to fine-tune the probe compensation adjustments.
 
Q: How do I set the time on the Sparkfun clock using the Serial interface
A: Type ‘X’ on the terminal. Once you get a command prompt, type ‘T’. The Sparkfun clock will prompt you for the time. The hours info must be entered in the 24-hour format. Here is the conversion from the US standard to 24-hour format:
 
	US Regular Time
	24 Hour Time
	US Regular Time
	24 Hour Time

	12:00 a.m.
	00:00
	12:00 p.m.
	12:00

	1:00 a.m.
	01:00
	1:00 p.m.
	13:00

	2:00 a.m.
	02:00
	2:00 p.m.
	14:00

	3:00 a.m.
	03:00
	3:00 p.m.
	15:00

	4:00 a.m.
	04:00
	4:00 p.m.
	16:00

	5:00 a.m.
	05:00
	5:00 p.m.
	17:00

	6:00 a.m.
	06:00
	6:00 p.m.
	18:00

	7:00 a.m.
	07:00
	7:00 p.m.
	19:00

	8:00 a.m.
	08:00
	8:00 p.m.
	20:00

	9:00 a.m.
	09:00
	9:00 p.m.
	21:00

	10:00 a.m.
	10:00
	10:00 p.m.
	22:00

	11:00 a.m.
	11:00
	11:00 p.m.
	23:00


 
You can also send the new time in one command, for example 'xt130000 will set the time to 1:00 PM
 
Q: How do I change the Clock Face to something more serene?
A: The Sparkfun clock provides 3 different controls to change the clock face, providing a total of 30 different combinations. Use the ‘N’ command to select the Numeric Display mode (00-04). Use the ‘F’ command to select the Dial Display mode (00-04). 
The combination of No Numeric Display and Minimal dial (XN04XF04) provides an serene display.
 
Q: How do I change the Triggering method for the 1PPS signal? TO BE UPDATED
A: The AVR triggers by default (when in a clean state) on the falling edge of the 1PPS signal because the Real Time Clock, which is the default 1PPS signal generator, produces a negative going signal. An external 1PPS signal may require a trigger on the rising edge of the signal, for example if it is a long positive going signal or the return to GND level is very slow. You can toggle the 1PPS trigger mode using the 'M' command. The Sparkfun Clock will reboot after this command since the INT0 interrupt needs to be reinitialized.
 
Q: How do enter a User Name using the Serial Interface?
A: Use the 'W' command. You will be prompted for a the name. Enter the desired name followed by 2 spaces, a CR, an LF or use all 20 available characters. Trailing spaces will automatically be removed.
 
Q: How do I change application using the Serial Interface?
A: Use the 'A' command. You will be prompted for a 2 digit value (0..3). 0 selects the Clock application, 1 the Terminal application, 2 the Function Generator application and 3 reboots the clock.
 
